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This invention relates to valves for inflatable 
articles such as tubes of automobile tires, and 
more particularly to valves having stems formed 
of molded rubber, and having removable insides 
or cores including valve members cooperable with 
portions of the stems. 
The present invention concerns improvements 

in the valve disclosed in my Patent #2,390,026 
entitled “Valve Stem,' issued-November 27, 1945. 
An object of the invention is to provide an im 

proved valve core and stem of the type. Wherein 
the stem has an internal resilient annular shoul 
der in its bore providing a valve seat, the said 
core and stem being...so arranged that the valve 
seat is securely backed up by the core and pre 
vented from spreading and consequent failure, 
and the stem also being adapted: for use with 
conventional type valve cores or insides which 
are not cooperable with the valve-seat. 
A further object of the invention is to provide 

an improved, reliable resilient molded rubber 
valve stem having a metal guard: ferrule at its 
outer end, which is so constructed as to provide 
for added economy in manufacture. 

Still another object of the invention is to pro 
vide an improved valve. core...of the type coop 
erable with a valve-seat in a stem, which core is 
constructed to provide for maximum economy in 
manufacture while.ats the same time retaining 
reliability. 
In accomplishing these objects there is pro 

vided by the invention a valve stem having a re 
silient annular shoulder in its bore providing a 
valve seat, and a special valve core removably Se 
cured in the stem. and including a Valve engage 
able with one side of said shoulder, the said core 
having a rigid annular portion which is engage 
able with the other side of the shoulder to pro 
vide a backing therefor. By this organization it 
is possible to advantageously. locate the resilient 
valve seat of the stem closely, adjacent the base 
or flange of the stem, so as to be cooperable with 
and yet not interfere. With valve cores of the con 
ventional type; when, however, the. Valve stem is 
used with the special core, the valve seat, due to 
the backing or reinforcement provided, is pre 
vented from spreading in response to air pres 
sure on the valve, and thereby is proof against 
failure under severe conditions of use. 
The valve core is secured to the valve stem, 

as usual, by being threaded into a tubular metal 
insert which is molded in the stem and which 
surrounds the bore thereof. Heretofore, a metal 
skirt or ferrule, was, formed integral with the 
metal insert and arranged to enclose the end of. 
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the resilient body constituting the valve stem, to 
provide a more sturdy construction. However, 
the use of an integral skirt required that stock of 
relatively great diameter be employed in the 
making of the insert, and also required a more 
lengthy machining operation, since more mate 
rial had to be removed from the bar stock. By 
the present invention the metal skirt is made as 
a separate piece and provided with a novel shape 
to produce an interlocking engagement with the 
Stein, and a novel organization is provided for 
holding the separate metal skirt in position with 
respect to the metal insert during the molding 
Operation. The metal skirt has inwardly ex. 
tended flanges which interlockingly engage the 
molded stem and securely anchors the skirt to 
the stem against removal. By this organization 
the fabrication of the metal insert for the stem 
is simplified considerably and made more eco 
nomical, the combined cost of the separate skirt 
and insert being less than the cost of prior type 
inserts wherein the skirts are formed integral 
therewith. 
The removable core for the Valve stem is 

formed of a simple tubular metal piece in which 
the valve member is slidably carried. In one 
form Of the invention a coiled compression Spring 
is located in the tubular metal piece and the lat 
ter is provided with lanced fingers which extend 
Wardly and engage one end of the spring, 

thereby providing an extremely economical abut. 
ent means for the spring. In another form of the invention the valve spring is dispensed with 

entirely and a modified shape of valve provided 
to utilize the air pressure to seat the valve, in 
which event the tubular metal piece is devoid of projections in its bore, thereby resulting in a fur 
ther economy in the fabrication of the piece. 
Other features and advantages will hereinafter 

appeal. - - - - - - - - - - - - - - - - - - 

In the accompanying drawings: 
Figure is an axial sectional view, enlarged, of 

a Yalye core and valve stem made in accordance 
With the invention. 

Fig. 2 is an elevational view of the valve core of Fig. 1. 
Fig. 3 is a view.like Fig. 1 but showing a con 

ventional type of valve core mounted in the valve 
Fig. 4 is an axial view of a valve stem insert, 

guard ferrule and mold core pin made in accord 
ance with the invention. 
Eg is sectional yiew of the insert and core pin of Fig. 4 mounted in a mold and embedded in 

a molded rubber body, and - ' '. . . . . . . . . 
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Fig. 6 is an axial sectional view of a valve core 
Or insert illustrating a modification of the in 
Vention. 

Referring to Figs. 1 and 2, the improved valve 
structure of the present invention comprises a 
body 0 having a tubular stem portion and 
integral therewith a mounting fange 2. Pref 
erably the body O is molded of resilient rubber, 
by the use of an appropriate core pin as dis 
closed in my patent above referred to. 
Embedded in the body O is a rigid metal insert 

f3 which is of generally tubular form, having an 
internally and externally threaded top portion 
4, having an integral protecting skirt 5 encom 

passing the top end of the stem portion , and 
having a main or body portion 6 located within 
the stem portion . 
The lower part 7 of the insert 3 is of en 

larged diameter and has internal ribs and 
grooves as shown, and also apertures in its Walls, 
and the said lower part is substantially wholly 
surrounded by the rubber of the body and extends 
almost to the lower end or surface 8 of the body. 
By this construction it is seen that the body 
has an inner portion 9 extending internally of 
the lower portion of the insert 3, and that 
the Said interior portion 9 of the body and the 
main portion 6 of the insert have bores aligned 
With each other, providing a through-passage 
through the stem portion . 

Near the lower portion or flange of the body 
0 the bore thereof is provided with a constric 

tion 20 forming an internal annular shoulder, the 
lower face of Which is adapted to function as a 
Valve seat. For cooperation with the shoulder 29 : 
a bulbous valve 2 is provided, carried at the 
lower extremity of a valve pin 22 which extends 
through the aligned bores of the body O and 
insert 3. The upper end 23 of the valve pin 22 is 
headed as Shown and the pin has a sliding bear 
ing in an upper end Wall 24 of a tubular member 
25 which has external threads cooperable with 
the internal threads of the insert portion 4. 
The valve 2, valve pin 22 and tubular member 
25 constitute the valve core, designated “C,' 
these parts being joined together against separa 
tion in a Single assembly and being removable as 
a unit from the insert f3 by unscrewing. 
The constriction or shoulder 20 of the body to 

is resilient, and when the valve core is inserted 
in the body the valve 2 may be forced downward 
through the constriction to the operative posi 
tion shown in Fig. 1, the Constriction expanding 
or spreading to enable this to be done. 
In accordance With the present invention an 

improved means is provided for backing up the 
shoulder 20 to prevent the latter from expanding 
under the action of air pressure on the valve 2, 
the said means insuring against failure of the 
valve at all times that it is in use. This backing 
up of the shoulder 20 is accomplished by extend 
ing the tubular member 25 of the valve core so 
that the lower end 26 of the member engages the 
upper face 27 of the shoulder, which face is oppo 
site to the lower face forming the valve Seat. 
Also, the shoulder 20 is formed so that at least a 
portion of the upper face thereof, and preferably 
the entire upper face, is disposed at right angles 
to the axis of the bore of the body 0. Accord 
ing to the invention, the shoulder 20 is also so 
located and shaped that it Will cooperate With 
the depending members 28 of a conventional 
valve core 29 to enable such core to be used in 
conjunction with the body O and insert 3 if 
desired. As seen in Fig. 3, the conventional valve 

O 

5 

5 

3:) 

60 

75 

4. 
core 29 is threaded into the insert 3, the cup-like 
Spring abutment 30 of the valve core resting 
against the upper surface 27 of the shoulder 20. 
Thus, the abutment 30 of the valve core is backed 
up by the shoulder 20, enabling the valve spring 
of the core to function in the usual manner. It 
Will be noted that the internally extending por 
tion 9 of the body O has a bore which is suffi 
ciently large to enable clearance to exist between 
the depending members. 28 of the conventional 
Valve core 29, thereby to enable air to pass up 
Wardly through the aligned bores and through 
the body of the valve core. The bore of the tubu 
lar insert 3 is provided with a taper 3 for coop 
eration with either the tubular member 25 of the 
valve core C shown in Fig. 1, or the tubular mem 
ber 32 of the valve core 29 shown in Fig. 3, 
Whereby an airtight connection is provided. 

Referring to Figs. 1 and 2, the valve core C has 
a compression Spring 33 carried by the valve pin 
22 and at one end engaging a collar 34 on the 
valve pin. So that the latter may be normally 
yieldably held in an uppermost position as shown, 
maintaining the valve 2 against the seat pro 
Wided by the constriction or shoulder 20. Accord 
ing to the invention improved means are pro 
Vided for engagement with the lower end of the 
valve Spring 33 to provide an abutment therefore, 
whereby the cost of the valve core C is materially 
reduced due to the simplified construction of the 
tubular member 25 of the core. This means com 
prises a pair of fingers 35 which are lanced from 
the Wall of the tubular member 25 and which 
project in Wardly into the bore thereof for en 
gagement With the Spring, as shown in Figs. 1 
and 2. 
I have found that a further simplification of 

the valve core C may be effected to reduce the 
cost thereof still more, by eliminating the collar 
34 On the valve pin 22, and by eliminating the 
valve Spring 33 and also the lanced fingers 35. 
In accomplishing this, a core C' is provided, as 
shown in Fig. 6, having a smooth-bored tubular 
member 25a. With this construction the pres 
Sure of the air on the underside of the valve 2 fa 
is Such as to replace the action of the spring 33. 
Preferably the lower face 2 lb of the valve 2d. is 
made hemispherical or Substantially so rather 
than conical, to increase the effectiveness of the 
air pressure in supplanting the spring 33. 

In accordance with the invention a simplified 
and leSS expensive insert is provided for the body 
f0, in conjunction with a separate guard skirt 
for encompassing the upper end of the body, 
thereby to further reduce the cost of the valve 
structure. In accomplishing this, as shown in 
FigS. 4 and 5, a tubular insert 36 is provided which 
has a substantially cylindrical outer surface de 
void of any projections. The top portion 37 of 
the insert 36 is internally and externally threaded, 
and below the internal threads a tapered bore 38 
is provided to enable a seal to be had with a 
valve Core. The lower end 39 of the insert 36 has 
apertures 40 in which portions of the body 0 are 
disposed after the molding operation, thereby to 
provide an interlocking engagement between the 
insert and the body. A separate skirt or ferrule 
4 is provided, the said ferrule having inturned 
flanges 42 and 43 at its opposite ends respectively 
and the internal diameter of the fiange 3 being 
Substantially greater than the outside diametel' 
of the insert. 36. The inside diameter of the flange 
42 of the ferrule 41 is preferably such as to provide 
press-fit on the insert 36, or substantially a press 
fit. 
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To enable the body to to be molded about the 
insert 36 and within the ferrule 4, a novel core 
pin 46 is provided, comprising a body portion 45 
having at one end an extension 46 shaped to 
produce the desired shoulder 20 in the body iO, 
the other end of the core pin having an extension 
& threaded at its base and carrying a knurled 
nut 28. The nut 48 holds in place a collar 49 
having an inturned fiange 50 interposed between 
the nut and the upper end portion 31 of the insert 
36. The collar 49 extends downward, as viewed 
in Fig. 4, and terminates in an outturned flange 
5 engaging the flange 42 of the ferrule. , 4 and 
acting as an abutment for the Said ferrule. 

Referring to Fig. 5, prior to the molding. Opera 
tion the core pin 4 is positioned in a mold part 
S2, the collar 43 closely fitting a bore 53 in the 
mold part and the fiange 5t of the collar engaging 
and being positioned by a shoulder. 54 of the mold 
part. The core pin 4 extends upward within 
the mold part as viewed in Fig. 5 and the exten 
sion g6 thereof engages a cooperable mold part 55. 
The moid parts 52 and 55 are shaped to provide 
a cavity having the form of the body 0, and when 
rubber raaterial is molded in the cavity between 
the parts 52 and 55 the material will be forced 
inside of the ferrule and around and also inside 
the insert 36 except for the internally threaded 
portion thereof and tapered portion 38, all as 
shown in Fig. 5. 

Variations and modifications may be made 
within the scope of this invention and portions of 
the improvements may be used without others. 

claim: 
1. A valve structure comprising a tubular body 

having an integral resilient annular shoulder in 
its bore providing a valve seat; a valve core in 
sertabie in said body, including a valve engage 
able with one side of said shoulder, and including 
a rigid annular member engageable with the other 
side of the shoulder to provide a non-yielding 
backing therefor; to limit yielding of the shoulder 
to an extent to prevent passage of the valve there 
by; and threaded means for mounting the valve 
core in the body for removal therefrom to dis 
engage the member from the shoulder to permit 
the shoulder to yield and pass the valve by the 
shoulder. 

2. A valve structure comprising a tubular body 
having an integral resilient annular shoulder in 
its bore, one face of Said shoulder providing a 
valve seat, and the other face of the shoulder 
having a portion disposed substantially normal 
to the axis of said bore; a sleeve Secured to said 
body; and a valve core detachably secured in Said 
sleeve, including a valve engageable with the valve 
seat and a rigid annular portion threaded into 
the sleeve and engageable with the other face of 
the shoulder to provide a non-yielding backing 
for the shoulder to limit yielding of the shoulder 
to an extent to prevent passage of the valve there 
by, said rigid annular portion being movable out 
of engagement with the shoulder to permit the 
shoulder to yield and the valve paSS thereby. 

3. A valve structure comprising a resilient tubul 
lar rubber body having an integral annular shoul 
der in its bore providing a valve Seat; a metal 
insert in said body, embedded in the portion of 
the body surrounding the said shoulder to limit 
circumferential expansion of the shoulder; a valve 
core insertable in said body, including a valve 
engageable with one side of Said shoulder, and 
including a rigid annular member engageable 
with the other side of the shoulder to provide a 
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6 
non-yielding backing therefor; and means for 
removably securing the valve core in said body. 

4. A valve structure comprising a resilient tubu 
lar rubber body having an integral annular shoul 
der in its bore providing a valve seat; means car 
ried by the body and Surrounding a portion of 
the body adjacent the said shoulder to limit 
circumferential expansion of the shoulder; a valve 
core insertable in said body, including a valve 
engageable with one side of said shoulder, and 
including means engageable with the other side of 
the shoulder to provide a non-yielding backing 
therefor; and means for removably securing the 
valve core in said body. 

5. A valve structure comprising a tubular body 
having an integral resilient annular shoulder in 
its bore providing a valve seat; a valve core in 
Sertable in Said body, including a valve engage 
able with one side of said shoulder, and including 
a metal tube and means slidably mounting the: 
valve on the tube, one end of said tube being 
engageable with the other side of the shoulder to: 
provide a non-yielding backing therefor to limit. 
yielding of the shoulder to an extent to prevent, 
passage of the valve thereby; and threaded means 
for removably securing the metal tube in Said 
body in backing position, and for enabling the 
tube to be moved out of backing position to permit 
the valve to pass the shoulder. 

6. A valve structure comprising a resilient 
tubular rubber body having an integral annular 
shoulder in its bore providing a valve Seat; an 
internally threaded tubular metal insert in Said 
body, having a bore aligned with the bore of the 
body; a valve core insertable in said bores of the 
insert and body, including an externally thread 
ed tube screwable in said insert whereby the end 
of the tube may be engaged with One Side of the 
annular shoulder to provide a non-yielding back 
ing therefor, and Said core including a valve en 
gageable With the other side of the shoulder to 
halt the flow of air through the Said bores. 

7. A valve Structure comprising a resilient 
tubular rubber body having an integral annular 
shoulder in its bore providing a valve seat; an 
internally threaded tubular metal insert in Said 
body, having a bore aligned with the bore of 
the body; a valve core insertable in said bores 
of the insert and body, including an externally 
threaded tube Screwable in Said insert whereby 
the end of the tube may be engaged with one 
side of the annular shoulder to provide a non 
yielding backing therefor, and said core includ 
ing a waive engageable With the other side of the 
shoulder to halt the flow of air through the Said 
bores, said insert Surrounding a portion of the 
rubber body adjacent said shoulder to limit cir 
cumferential expansion of the shoulder. 

8. A valve structure comprising a resilient 
rubber body having a tubular stem portion and 
an integral annular, outwardly extended rubber 
flange at the lower end of the stem portion; a 
rigid tubular insert extending into said body 
from the top of the stem portion almost to the 
lower surface of Said body, said insert and body 
having paSSages forming aligned bores and pro 
viding a single passage through the stem, said 
insert having fastening means cooperable with 
a valve core for positioning the core in said single 
paSSage, a portion of Said rubber body extend 
ing interiorly and axially of the insert from its 
lower end to a point below said fastening means, 
a part of the bore through said interiorly ex 
tending portion being substantially the same size, 



7 
for a distance below its upper end, as the pas 
Sage of the insert and said bore being constricted 
at the lower end of said portion to provide an 
upper face and a downwardly facing valve seat 
formed by the lower face of Said constriction; and 
a valve core detachably Secured in said body to 
Said fastening means, said core including a valve 
engageable with the said downwardly facing 
valve seat, and including a rigid annular member 
engageable with said upper face of the constric 
tion to provide a non-yielding backing therefor. 

9. A valve structure comprising a tubular 
stem formed of resilient rubber; a rigid tubular 
insert extending into said stern from the top 
thereof almost to the bottom, said insert and 
Stem having passages forming aligned bores and 
providing a single passage through the stem, said 
insert having fastening means cooperable with 
a valve core for positioning the core in said 
Single passage, a portion of said stem extending 
interiorly of the insert from its lower end to a 
point below said fastening means and having a 
bore, an upper part of which is of substantially 
the same Size as the passage of the insert and a 
lower part of which is constricted to provide an 
upper face and a downwardly facing valve seat, 
formed by the lower face of the constriction; and 
a valve core detachably secured in said insert 
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to the fastening means thereof, said core includ 
ing a valve engageable with said downwardly 
facing valve seat, and including a metal tube 
the lower end of which engages the said upper 
face of the constriction to provide a non-yield 
ing backing therefor. 

OAKLEY W. HOSKING. 
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